Abnormal patterns of microtubule-associated protein-2 (MAP-2) immunolabeling in neuronal nuclei and Lewy bodies in Parkinson's disease substantia nigra brain tissues.
Parkinson's disease (PD) is a neurodegenerative disorder associated with the appearance of cytoplasmic Lewy bodies (LBs) in dopaminergic neurons of the substantia nigra and the progressive loss of these neurons. Cytoskeleton alterations and associated impairments of neuronal transport may contribute to neuronal death. Microtubule-associated protein-2 (MAP-2), a cytoskeleton protein is localized primarily in neuronal dendrites and is known to stabilize microtubule assembly and mediate their interactions with other neuronal cell components. To determine if alterations in MAP-2 morphology are present in PD neurons, we used single and double immunohistochemical and immunofluorescent techniques to characterize MAP-2 in PD neuronal tissues. We report abnormal MAP-2 immunolabeling in some neurons of the substantia nigra of PD brain tissues, which were not observed in the normal, age-matched, control brain tissues. Furthermore, MAP-2 was co-localized with alpha-synuclein and ubiquitin in cytoplasmic LBs of neurons. Surprisingly, MAP-2 was also found to form fibrous aggregates and crystal-like structures within neuronal nuclei. These PD-associated alterations in MAP-2 morphology and distribution suggest that impaired neuronal transport may contribute to the progression of neuronal loss in the brains of PD patients.